I. INTRODUCTION
Multiple-Input Multiple-Output (MIMO) system has attracted more and more attentions for its ability to enhance system performance [1] - [4] . A MIMO radar system consists of both transmit and receive sensors, with the transmit sensors having the ability to transmit orthogonal waveforms [5] - [9] .
With the development of electronic devices' manufacture and signal processing techniques, wideband radar has attracted a great deal of interest [10] - [13] . However, it is not appropriate to estimate the wideband signal by the narrowband model in many applications. These existing methods have certain limitations. They did not estimate the Doppler and time delay which are also very crucial for the determination of the range and velocity of the target in wideband bistatic MIMO radar. At present, we seldom find the study of joint estimation for Doppler, time delay, direction of departure (DOD) and direction of arrival (DOA) in wideband bistatic MIMO radar, which should be studied deeply for target tracking and target localization. So, we study parameter estimation of wideband signal model for multiple targets localization in the context of wideband bistatic MIMO radar in this paper. Studies and experimental measurements have shown that a broad and increasingly important class of noise such as underwater acoustic noise, atmospheric noise, multiuser interference, and radar clutters in real world applications are non-Gaussian processes, primarily owing to impulsive phenomena [14] , [15] . It has been shown that stationary symmetric alpha stable ( SS  ) processes are better models for impulsive noise than Gaussian processes. [16] proposes a method for parameters estimation based on fractional power spectrum under alpha-stable distribution noise environment in wideband bistatic MIMO radar system. However, this method needs two times fractional Fourier transform (FRFT), which increases the complexity of the algorithm and affects estimation accuracy.
In summary, this paper proposes a novel method, combining the fractional lower order statistics and fractional correlation, to suppress the impulse noise and estimate parameters in the wideband bistatic MIMO radar system. This paper is organized as follows. Section II proposes an extended signal array model of wideband bistatic MIMO radar system in impulsive noise. In section III, the analysis on the fractional correlation based on the fractional lower order statistics (FLOS-FC) is presented. In section IV, Doppler stretch and time delay are estimated and target is located by the proposed FLOS-MUSIC and FLOS-ESPRIT algorithms. In section V, the performance of the proposed method is studied through extensive numerical simulations. Finally, conclusions are drawn in section VI.
II. THE PROPOSED SIGNAL MODEL
We consider a bistatic MIMO radar system with Q closely spaced transmit antennas and N closely spaced receive antennas as shown in Fig.1 
where   q,n yt denotes the received signal corresponding to L targets between the q th transmit antenna and the n th receive antenna.
III. THE ANALYSIS OF PARAMETER ESTIMATION BASED ON FLOS-FC

A. Fractional Correlation Function
Correlation function is fundamental tools in random signal analysis and processing. Since the FRFT generalizes the FT into arbitrary angle of the timefrequency plane, it is worthwhile to consider the fractional counterpart of the conventional correlation function. They are based on the fractional Fourier transform and are thus coined fractional correlation function. Next, we give the definitions of the fractional correlation function. 
B. Fractional Lower-Order Statistics
The fractional lower order statistics has become a new tool for signal processing [16] [17] . The p th-order
where         
Fractional Correlation Based on the Fractional Lower-Order Statistics
Fractional order signal processing is becoming an active research area in recent years, due to the nonstationary and non-Gaussian model in signal processing. This paper combines the fractional lower order statistics and fractional correlation function for suppressing the impulse noise and estimating parameters.
Fractional correlation function based on the fractional lower order statistics (FLOS-FC)
where p is the order of the fractional lower order, and 
A. Doppler Frequency Parameters Estimation
According to (6) and (7), we can obtain as According to the order-reduced function and the echo signal, we can obtain as
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From (12), we find that the echoes signal is converted to many single-frequency signals. Finally, the multipath time delay is obtained by the dechirping method. According to (9) and (10), we can obtain the estimator of time delay as
B. Joint DOA and DOD Estimation
In this section, the DOD and DOA are estimated by employing the FLOS-MUSIC and FLOS-ESPRIT.
According to (10) , (14) and (2) 
As the signal G is independent of the noise N , (17) can be rewritten as (18) where matrix Taking eigen value decomposition to matrix 
Searching spectral peak of () P  , we can get the DOA estimator l  .
We define
and
where Z is showed as 00 10
1 ... 
V. SIMULATION RESULTS
We performed two types of simulation experiments to assess the relative performance of the FLOS-FC and the method in [7] under stable   noise and Gaussian noise conditions respectively. In order to study the robustness of the propose method, we describe the signal-to-noise condition of SS  using the generalized signal-noiseratio   The number of Monte Carlo iterations is 500 in all simulations.
Simulation 1: Generalized signal-noise-ratio GSNR
In this simulation, the noise is modeled as  -stable noise with 1.4   . Fig. 2 (a)-(d) 
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1 of proposed method 2 of proposed method 1 of method in [8] 2 of method in [8] (c) 1 of proposed method 2 of proposed method 1 of method in [8] 2 of method in [8] (d) Fig. 2 . Root mean square error versus GSNR From Fig. 2 (a)-(b) , we see when GSNR is higher than -5dB, the RMSE curves are flat, and FLOS-FC algorithm gives better performance than the method in [13] . Fig. 2 (c)-(d) show RMSE curves for DODs and DOAs estimation of the proposed method, the method in [8] versus GSNR. From Fig. 2 , we can find that the estimation accuracy of the proposed method is higher than those of the methods in [13] and [8] .
Simulation 2: Characteristic exponent 
In this simulation, The generalized signal to noise ratio is set as GSNR=15dB, and the fractional lower-order moment is set as 1.3 p  . Fig. 3 shows the RMSE of the two algorithms for various values of characteristic exponent  . Characteristic Exponent 
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1 of proposed method 2 of proposed method 1 of method in [8] 2 of method in [8] (d) Fig. 3 . Root mean square error as a function of the characteristic exponent  From Fig. 3 (a)-(d) , we find that FLOS-FC algorithm shows a significant performance improvement over the method in [13] or the method in [8] in term of RMSE for values of  in the range (1, 2) in impulsive noise environments modeled under the stable law.
VI. CONCLUSION
In wideband sonar and radar systems, the echo from a wideband signal often contains a Doppler stretch (DS), not Doppler shift only, which results of difficulty in the parameters estimation. For the determination of the range and the relative velocity of the target, the accurate estimation of these parameters is crucial. Furthermore, the echo signal may be corrupted by the non-Gaussian noise. The conventional algorithms and signal model degenerate severely when such case occurs. So, this paper proposes a novel method based on FLOS-FC for wideband bistatic MIMO radar system in the impulse noise environment. We propose an extended signal model under  -stable distribution noise in bistatic MIMO radar system. Doppler stretch and time delay are estimated by searching the optimal rotation angle to obtain concentrated-energy of the FLOS-FC.Next, two subarray models are constructed and two algorithms are presented to estimate DOD and DOA. Simulation results demonstrate that the proposed method still has good performance when poor SNR condition exists. The next step of research focus is how to overcome the effect of estimation performance of DS and TD on the estimation accuracy of DOD-DOA. Furthermore, how to improve the performance of jointly parameter estimation in the impulsive noise and Gaussian noise environment is also our research focus.
